


















































IF I HAD A HAMMER!
“GIVE A LITTLE BOY A HAMMER, AND HE WILL FIND THAT
 EVERYTHING HE ENCOUNTERS NEEDS POUNDING.”
THE LAW OF INSTRUMENT, ABRAHAM KAPLAN (1964:28)*
QUESTION:  IF EVERYTHING IS TACKS, DOES ONE EVER THINK OF 
A HAMMER?
*A VERSION IS ALSO ATTRIBUTED TO MARK TWAIN:  “TO A MAN WITH A 






































































































































































CHANS - COUPLED HUMAN AND NATURAL* SYSTEMS
    THESE ARE INTEGRATED SYSTEMS IN WHICH PEOPLE          
        INTERACT WITH NATURAL COMPONENTS
A.  THEIR COMPLEXITY IS NOT WELL UNDERSTOOD
B.  DUE TO TRADITIONAL SEPARATION OF SOCIAL AND      
     ECOLOGICAL SCIENCES
C.  MUCH GREATER UNDERSTANDING OF H->N THAN N->H
*OR ENVIRONMENTAL SYSTEMS
REFERENCES:
LIU, JIANGUO (JACK) ET AL..  2007.  “COMPLEXITY OF COUPLED HUMAN AND 
NATURAL SYSTEMS.”  SCIENCE 317: 1513-1516.
LIU, JIANGUO (JACK) ET AL..  2007.  “COUPLED HUMAN AND NATURAL 

















































































NATURE PROVIDES ECOLOGICAL CAPITAL AND SERVICES. 
FACTORS IMPACTING THEM ARE:
FOR ALL SPECIES:      *(1) NUMBER OF MEMBERS
                   (2) GEOGRAPHIC SPACE
                           *(3) RATE RESOURCES ARE CONSUMED
       FOR HIGHER ORDER  *(4) TECHNOLOGY
       SPECIES (HUMANS)     (5) AMOUNT OF WASTE













































































































    STIRPAT  (statistical form)
Stochastic Estimation of  (accounting form)
   Impacts by   I
   Regression on
   Population   P
   Affluence         A
   Technology     T





































































STIRPAT ESTIMATION FORMULA: 
 
(a) LOG I = LOG a + b Log P + c Log A + log e 
 
    OR 
 
(b) LOG I = a + b Log P + c Log A + e 
 
 Where   a = LOG a  



































STIRPAT RESEARCH PROGRAM (NATION 
STATES)
STRESSORS EXAMINED (PUBLISHED):
CO2   (CARBON DIOXIDE) 
CH4   (METHANE)
NOX   (NITROGEN OXIDES)
SO2   (SULFUR DIOXIDE)
ODS  (OZONE DEPLETING SUBSTANCES) 
      ECOLOGICAL FOOTPRINT (FT) - (TOTAL)
ECOLOGICAL FOOTPRINT (FT) - (PARTS)
-------------------------------------------------------------------------------------------------
ADDITIONAL STRESSORS EXAMINED (NOT YET PUBLISHED):
CARBON MONOXIDE












































































































ECOLOGICAL FOOTPRINT:  
 
 
   ΒΑΣΙΧ Ι∆ΕΑ: ΤΗΕ ΧΥΜΥΛΑΤΙςΕ  ΕΝςΙΡΟ ΝΜΕΝΤΑΛ 
ΙΜΠΑΧΤ ΧΑΝ ΒΕ ΧΟΝΣΙ∆ΕΡΕ∆  Α ΦΥΝΧΤΙΟΝ ΟΦ 
ΧΟΝΣΥΜΠΤΙΟΝ ΛΕς ΕΛΣ 
 
   Α ΧΟΝςΕΡΣΙΟΝ  ΟΦ ΧΟΝΣΥΜΠΤΙΟΝ ΙΝΤΟ Α 
ΒΙΟΠΗΨΣΙΧΑΛ ΜΕΤΡ ΙΧ (ΠΡΟ∆ΥΧΤΙςΕ  ΛΑΝ∆ ΑΡΕ Α) 
 
   ΑΝ ΟΠΕΡ ΑΤΙΟΝΑΛ ΜΕΑΣΥΡΕ  ΟΦ ΠΛΑΝΕΤΑΡ Ψ ΛΟΑ∆ 
(∆ΕΦΙΝΕ∆ ΑΣ ΠΟΠΥΛΑΤΙΟΝ Ξ σ� ΧΟΝΣΥ ΜΠΤΙΟΝ ΠΧ) 
 
   Α∆∆ΙΝΓ  ΤΕΧΗΝΟΛΟΓ Ψ ΤΟ ΤΗΕ ∆ΕΦΙΝΙΤΙΟΝ ΟΦ 























































































4.  CONSUMER GOODS
5.  SERVICES 













































































































































































































































































































































































Population of the "New Consumer" Countries (2006)
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Ecological footprint per capita
Scatterplot of Average Life Satisfaction Regressed on
 Ecological Footprint per capita.
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